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Abstract 
This paper proposes a dynamic routing and wavelength assignment (RWA) scheme in multifiber WDM networks 
with wavelength conversion capability. In multifiber WDM networks, each link consists of multiple fibers. Thus, 
multiple lightpaths with the same wavelength can be established in the same link as long as they use different 
fibers.  In  WDM  networks  with  wavelength  conversion,  the  network  nodes  have  wavelength  conversion 
capability which can convert one wavelength to another. In order to efficiently utilize multifiber and wavelength 
conversion  capability,  an  appropriate  RWA scheme  is  necessary.  The  proposed  scheme  provides  RWA for 
multifiber WDM networks with sparse and full wavelength conversion capability. In the proposed scheme, a 
route and wavelengths are selected for each lightpath based on wavelength availability and location of nodes 
with wavelength conversion capability. Through simulation experiments, we show that the proposed scheme 
reduces the blocking probability of lightpath establishment efficiently. 
Keywords: multifiber WDM optical networks, routing and wavelength assignment, dynamic lightpath 
establishment, wavelength conversion 
1. Introduction 
In recent years, WDM optical networks have been expected as a platform for next-generation networks to 
support the explosive increase in traffic volume on the Internet. The WDM technology increases the capacity of 
a fiber optic link by simultaneously transmitting multiple signals along lightpaths with different wavelengths 
over a single fiber (Karasan & Banerjee, 1998). Furthermore, multifiber environments enhance the performance 
of the WDM networks such as the blocking probability of lightpath establishment (Baroni et al., 1999; Li & 
Somani, 2000; Nomikos et al., 2006; Rahbar, 2010). In multifiber WDM networks, each link consists of multiple 
fibers, and thus multiple lightpaths with a common wavelength can be established in the same link as long as 
they use different fibers. Moreover, wavelength conversion techniques which convert one wavelength to another 
at intermediate nodes can also enhance the performance of WDM networks (Chu et al., 2003; Ramamurthy & 
Mukherjee, 1998; Subramaniam et al., 1996). 
In this paper, we focus on full and sparse wavelength conversion. A WDM network is referred to as a network 
with full wavelength conversion if all nodes have wavelength conversion capability. On the other hand, in a 
WDM  network  with  sparse  wavelength  conversion,  only  a  subset  of  the  network  nodes  has  wavelength 
conversion capability. Furthermore, we can categorize wavelength conversion capability into full-range and 
limited-range wavelength conversion. The full-range wavelength conversion means that a given wavelength can 
be converted to any wavelength. In contrast, if a given wavelength can be converted to a limited number of 
wavelengths at anode with wavelength conversion capability, the wavelength conversion technology is referred 
to as limited-range wavelength conversion. In this paper, we assume that nodes with wavelength conversion 
capability can convert a wavelength to any wavelength (i.e., full-range wavelength conversion). Under this 
assumption, we aim to enhance the performance of multifiber WDM networks with full and sparse wavelength 
conversion. 
In order to efficiently utilize these multifiber and wavelength conversion environments, an appropriate routing 
and wavelength assignment (RWA) scheme is necessary (Mokhatar & Azizoglu, 1998; Zang et al., 2000
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